Dynamic Needle Tip Positioning for Ultrasound-Guided Arterial Catheterization in Infants and Small Children With Deep Arteries: A Randomized Controlled Trial.
Arterial catheterization for infants and small children is technically challenging. This study evaluated whether the dynamic needle tip positioning (DNTP) technique improved the success rate of ultrasound-guided radial artery catheterization in patients with a radial artery depth ≥4 mm compared with the conventional ultrasound-guided technique. Randomized controlled study. Single institution, Osaka Women's and Children's Hospital. Patients (n = 40; age <3 years) with artery depth ≥4 mm. Patients were divided randomly into 2 groups. The DNTP group received ultrasound-guided radial artery catheterization with DNTP; the conventional group received catheterization without DNTP. First-attempt success rates were 85% and 50% in the DNTP and conventional groups, respectively (p = 0.018; relative risk = 1.7; 95% CI: 1.06-2.73). Overall success rates within 10 minutes were 95% and 60% in the DNTP and conventional groups, respectively (p = 0.008; relative risk = 1.58; 95% CI: 1.09-2.3). Posterior wall puncture rates were 5% and 50% in the DNTP and conventional groups, respectively (p = 0.0014; relative risk = 0.1; 95% CI: 0.014-0.71). Significantly fewer attempts were made in the DNTP group (median = 1 v 1.5; p = 0.01). The median catheterization times were 38 seconds (34-55.5) and 149 seconds (49.5-600) in the DNTP and conventional groups, respectively (p = 0.0003). Dynamic needle tip positioning improved first-attempt and overall success rates of ultrasound-guided radial artery catheterization in pediatric patients with a radial artery depth ≥4 mm.